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upper  z  <  0  (see  Fig.  l) 
lower  z  >  0  (see  Fig.  1) 
free-streara 
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Steady  test  program  for  LANN  model  (run  numbers) 


*)  Steady  incidences  for  which  unsteady  measurements 
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Unsteady  test  program  for  LANN  model  (run  numbers) 
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x-c  x/c  x/c  x/c 


SECTION  £  DiN 

Runn r  . 
Mach 
F  req  . 
Alpha 


17-l£-ie01  Tubes 

»  upper  side 
242  •  Lower  side 

.869 
0.0  Hi 
2 . 248  Degr  . 


SECTION  4 


SECTION  5 


-LflNN- 

SECTIOH 


1  .6 

CO 

.2 

.4 

.8 

.8  .  .0 

.2 

.4 

.6 

.8  .i 

X-'C 

x/c 

x/c 

Cp 


SECTION  2  Date  -  12-12-1981  Tubes 

»  Upper  side 

—  Runnr .  *  244  •  Lower  side 

Mach  =  .872 

a »  r  req .  -  8.0  Mr 

Alpha  »  3.249  Degr. 


-LfiNN- 


SECTION  4  I 


SECTION  5 


SECTION 


.0  .2 


•  8  .  • 
x/c 


•4  -6  -9  X/C-®  ‘Z  *4  •*  -®X7C'®  "2  -4  -6  ,8*/C 
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2 


Pate  -  17-12-1981 

Runnr.  -  253 

Mach  =  .021 


Tubes 

a  Upper  stat,real 

*  Upper  iaag 

•  Lower  side 


Date  -  17-12-1981 

Ru nnr.  *  254 

Mach  «  .021 


T  ubes 

»  Upper  stat.real 

*  Upper  mag 

•  Lower  side 


Freq.  «  12.0  Hz 

Redfr  .  »  1  .340 
Alpha  *  3.995  Degr. 
Dalpha  «  1.009  Degr. 
Hare  •  1 


T  ransducers 
Upper  real 
▼  Upper  mag 

-LFINN- 


i  m 


f'YJWW/YtfA'-S/SZ/ZT 


£1 .o  ni 


i  req. 

Redfr.  »  2.681 
Alpha  *  4.805  Degr. 
Dalpha  *  .250  Degr. 

Hara  -  1 


e  Upper  real 
^  Upper  mag 

-LfiNN- 


Date 

17-12- 

-1981 

T  ubei 

Date 

■ 

17-12- 

1981 

Tubes 

*  Upper  stat,real 

»  Upper  stat 

Runnr.  = 
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»  Upper  iaag 

Runnr . 
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*  Upper  mag 

Mach  * 

.030 

•  Lower  side 

Mach 

= 

0.000 

•  Lower  side 
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36.0 

Hz 
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F req  . 

• 

48.0 

Hz 

T  ransducers 

Redfr.  » 

2.843 

e  Upper  real 

Redfr . 

■s. 
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*  Upper  real 

Alpha  « 

3.993 

Degr . 

■»  Upper  iaag 

Alpha 

s 

3.990 

Degr  . 

»  Upper  iaag 

Dalpha  = 
Hare  ■ 

.252 

1 

Degr . 

-LfiNN- 

Dalpha 

Hare 

= 

m 

.250 

1 

Degr  . 

-LfiNN 

Date 


17-12-1961 
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Rijnnr . 

e 

257 

-  Upper  iaag 
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Mach 
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.621 

•  Louer  side 
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m 
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Hz 
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Redf  r . 

m 
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a  Upper  real 

Redf  r . 

Rlpha 

s 

3  .983 

Degr  . 

v  Upper  iaag 

A  l  pha 

Dal pha 

Hare 

X 

.251 

1 

Degr  . 

-LflNN- 

D«1 ph* 
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6.660 
72.6  Hi 

itm 

3.972  Dag r  . 
.245  Degr. 
1 
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-  Upper  s tat, real 

-  Upper  iaag 
•  Lower  side 

T  r  ensduc ers 
a  Upper  real 
•»  Upper  iaao 
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APPENDIX  A 

Definitions  and  sign  conventions 


Z,  2 i,  Zq 


x 


Note:  Coefficients  derived  from  the  zeroth  harmonic  component  of 
unsteady  pressure  signals,  are  indicated  simply  as  "steady" 
coefficients  instead  of  "mean"  coefficients.  For  a  pure  sinusoidal 
signal,  there  is  principally  no  difference  between  steady  and  mean 
coefficients. 


Steady 

Steady  pressure  coefficient: 


Cpm  = 


Pm" Pod 

CD  00 


Steady  sectional  normal  force: 


1 


Z  =  Cz  q^.c  ;  Cz  =  -  /  (Cpm+  -  Cpm_)d(— ) 

o 

Steady  sectional  pitching  moment  about  quarter-chord 


M  *  Cm  q^.c*  ;  Cm  =  -  /  (Cpm+  -  Cpm_)  -0.25)d(^-) 
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Steady  wing  normal  force: 


“wing  =  CZ,q»*S  ;  CZ  =  '  I  /  /  (Cpm+-Cpm_)d(J).c.dy 


Steady  wing  pitching  moment  about  aerodynamic  centre: 


Mwing  =  CM-q-*CAC‘S  ;  CM  =  "  sT~  ^  (Cpm+  -  Cpm_)(-^)d(f )c*.dy 

AC  o  o 


Unsteady 

Unsteady  pressure  coefficient: 


Cpi  =  C’  +  i.C"  =  — - — 

P  P 


Unsteady  sectional  normal  force: 


o  c  „  .  .  lU)t 
Zi  =  2it.q  .Czi.Aa.e 

^oo  2 


=  Cz  +  i.Cz  =  -  —  J  (Cpi  -  Cpi  )d(— ) 
it  +  -  c 


Unsteady  sectional  pitching  moment  about  quarter-chord: 


Mi  =  .Cmi.Aa.ela)  ; 


Cmi  =  cA  +  i.Cm  =  -  f  J  ( Cpi+  -  Cpi_ ) (-  -0.25  )d(^-) 


Unsteady  wing  normal  force: 

_ .  _  S  _  .  imt 

Zi  .  =  2n.q  .  C„ .  .  Aq .  e 

wing  00  2  Zi 


CZi  =  ci  *  i-cz  *  -  h  I  I  (Cpi.-Cpijd(f).c.ay 


Unsteady  wing  pitching  moment  about  aerodynamic  centre: 


u  •  »  o  /  AC  \  S  _  itot 

Mlwing  ~  2,,*q«,(  2  *2*CMi’^a‘e  ; 


CMi  =  CM  +  1,CM  it  Sc 


I  f  (Cpi+-C  •  )(—~)d(f).C*.dy 


AC  o  o 


pi-  c  c 


! 


Quasi-steady 

Quasi-steady  pressure  coefficient: 

P„ 


Cpq 


q  Aa 

ao 

t 

Quasi-steady  sectional  normal  force: 


Zq  =  211^^.—  Czq.Aa  ; 


,  Cz(a  +Aa)  -  Cz(a  -Aa) 
0  1  m  m 

Czq  =  —  .  - — - 

it  2Aa 


Quasi-steady  sectional  pitching  moment  about  quartei — chord: 


Mq  =  2ir.q<a.(— )  .Cmq.Aa  ; 


_  Cm(a  +Aa)  -  Cm(a  -Aa) 
~  _  2  _ m  m 

n  IT 


2Aa 


Quasi-steady  wing  normal  force: 


q_  -  =  2n.q  .C„  .Aa  : 

^wing  2  Zq  * 


Zq 

C  (a  +Aa)  -  C„(a  -Aa) 
i  Z  m  Am 


Zq  tt  '  2Aa 

Quasi-steady  wing  pitching  moment  about  aerodynamic  centre: 


u  AC  S 

Mqwing  =  27'-q«.*(~)*2,pMq,Aa  ; 


'Mq 


Mq 

2  CM(VAa)  ~  CM(VAl) 

it  *  2Aa 
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